The morphology of the atrioventricular (A-V) conduction system was studied by serial histologic section in two cases of tricuspid atresia type IB (without transposition of the great arteries, with subpulmonary stenosis). The A-V node was adjacent to the central fibrous body, and its location was indicated by a "dimple" in the floor of the right atrium. The left bundle branches originated unusually close to the nodal-bundle junction. The right bundle branch was markedly elongated in its course to the right septal endocardium. It was situated along the inferior aspect of the channel-like ventricular septal defect as it traversed the septum. The early origin of the left bundle branches and the markedly elongated course of the right bundle branch were such that, theoretically, abnormal spread of the activation wave might result.
IN TRICUSPID ATRESIA, the electrocardiographic finding of a counterclockwise frontal plane loop with left axis deviation' cannot be explained by left ventricular hypertrophy alone.2 It has been suggested to result from abnormal impulse propagation due to fibrosis3 or anomalous branching2 of the left bundle branches, which might result in superior and leftward displacement of the activation wave. 4 Serial histologic sections of the atrioventricular (A-V) conduction system in tricuspid atresia were studied to determine the anatomic arrangement of the A-V conduction tissue. Right bundle branches stenosis5) were chosen for study because the position of the ventricular septal defect and its anatomic relationships in both cases are almost identical to those in examples of this type of tricuspid atresia and because the electrocardiographic pattern considered to be characteristic for tricuspid atresia is most commonly found in this subgroup." 6, 7 The electrocardiograms from both cases showed left axis deviation and a counterclockwise rotation of the frontal QRS loop ( fig. 1 ). The gross morphologic findings and the heart sizes were similar in both autopsy specimens, which were from infants aged 25 days (case 1) and 26 days (case 2).
Histologic examination of the conduction system was carried out according to the method described by Titus The topographic relationships of the A-V conduction system in tricuspid atresia differed from the normal heart as a result of certain anatomic features of tricuspid atresia. These morphologic features included a minute, endocardial-lined pocket (dimple) in the floor of the right atrium ( fig. 2A ), which has been considered to indicate the theoretic site of the absent tricuspid valve. The "dimple" was situated just anterior to the coronary sinus ostium,5 near or in the region in which the A-V node is located in the normal heart. It lay over the central fibrous body. Other morphologic features of importance were the ventricular septal defect, which was a narrow elongated channel5 that passed through the septum obliquely ( fig. 2B ), and the absence of the membranous ventricular septum ( fig. 3) .
The A-V node was situated adjacent to the central fibrous body in the floor of the right atrium. Its location in the intact heart was indicated by the "dimple" (fig. 4A ). The most anterior portions of the A-V node and the common bundle of His, which extended anteriorly from the node, penetrated the fibrous ring of the mitral valve in the region of the A-V groove.
The common bundle of His passed through the fibrous A-V ring and was situated in a
The opening of the ventricular septal defect in the left ventricle is the dark area in the outflow tract. The membranous septum is absent. The A-V conduction system is schematically represented as in figure 3A (fig. 4B ). When the common bundle was entirely on the ventricular side of the A-V ring, it was beneath the posterior cusp of the aortic valve.
In both hearts, left bundle branches originated close to the nodal-bundle junction ( fig.  4B and C) . In the first specimen (case 1), left bundle branches were given off from the common bundle just after the apparent origin of the common bundle from the A-V node. In the second specimen (case 2), left bundle branches separated from the fascicles considered to be a common bundle in the region of junction between nodal and bundle fibers. In both specimens, the left bundle branches consisted of multiple discrete fascicles of similar diameter, which fanned out over the left aspect of the ventricular septum beneath (inferior and apexward) the posterior cusp of the aortic valve. All left bundle branches were situated posterior to the ventricular septal defect, when viewed from the left.
The right bundle branch could be defined as a distinct group of fibers within the common bundle after approximately half of the left bundle branches had been given off. The point at which right bundle-branch fibers could be recognized was the region in which the membranous septum is located in the normal heart. In the first specimen (case 1), the right bundle branch turned to (B) Tricuspid atresia type IB (no transposition of the great arteries, subpulmonary stenosis). In contrast to the normal situation ( fig. 6A ) and to the findings in ventricular septal defect without electrocardiographic abnormalities ( fig. 7A) , the left bundle branches originated close to the A-V node and the right bundle branch is elongated. Labels are same as in figure 6A. subpulmonary stenosis. The A-V node was adjacent to the central fibrous body, as in the normal heart8 ( fig. 6A and B) , and its location was indicated by a "dimple" in the floor of the right atrium. The location of the common bundle (His) on the left side of the ventricular septum below the A-V ring also may occur normally. The course of the bundle branches differed from the normal ( fig. 6A and B) in that the left bundle branches originated unusually close to the nodal-bundle junction and the right bundle branch was markedly elongated in its course from the A-V node to the right septal endocardium (figs. 3A and B, and 6B). Although anatomically abnormal, the bundle branches included in this study did not have pathologic lesions in their proximal portions.
The finding of early arborization of left bundle branches in tricuspid atresia is in 3A) . Interestingly, the right bundle branch in case 1 had a subendocardial portion, then a myocardial portion, and then a subendocardial again before it was situated in its usual location on the septum of the right ventricle. These different positions of the right bundle in relation to the endocardium mimic those of the normal heart."
The ratios of the "undivided portions" of the bundle branches (defined as the distance from the A-V node to the first left bundle branch divided by the distance from the A-V node to the point at which the right bundle branch was first situated in the endocardium of the right ventricle) were similar in both specimens. The smallness of the ratios (0.06 and 0.05) is in contrast to the ratios of approximately 0.3 found in uncomplicated ventricular septal defects with normal anatomic arrangement of the conduction tissue9 ( fig. 7A )-defects that do not show counterclockwise frontal-plane loops. This contrast suggests that the anatomic differences in the conduction system found in tricuspid atresia might be responsible, in part, for the known electrophysiologic abnormalities.
In tricuspid atresia, the anatomic configura-'tion of the A-V conduction system is characterized by an 
